Microarray analysis suggests the involvement of proteasomes, lysosomes, and matrix metalloproteinases in the response of motor neurons to root avulsion.
We used microarray analysis of RNA expression from punch samples from ventral horn of spinal cord to identify alterations in gene expression in motor neurons 3 days after proximal spinal root avulsion, a traumatic injury that results in the death of 80% of the motor neurons. This analysis identified the anticipated increases in expression of genes coding for proteins involved in the apoptosis cascades and abortive cell cycle re-entry, as well as decreases in expression of genes coding for proteins related to neuronal functional activity, including groups of genes related to energy metabolism, transporter proteins, ion channels, and receptors. It was also found that cathepsins, metalloproteinases, and proteasome-related protein products were highly up-regulated in motor neurons following axotomy. Each of these products represent pathways that have been implicated in other models of neuronal damage, but which have not previously been described as a response to axotomy.